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Objective: To assess the associated risk factors and the prevalence of urinary incontinence (UI) among
women with hypertension (H/T) aged 60 or over in Taiwan.
Materials and Methods: A total of 2410 women aged 60 or over were selected by a multistage random
sampling method and a total of 1519 women completed the face-to-face interviews. Only women who
answered “yes” to the question “Do you have H/T?” were included in the H/T sample. The factors were
assessed by frequency and Pearson’s c2 test using a signiﬁcance level of p < 0.05. Logistic regression was
used to investigate the signiﬁcance of dichotomous dependent variables.
Results: A total of 39.7% (602 women) interviewees had H/T, among which 39.9% (240 women)
had UI symptoms. The prevalence of UI among women aged 60 or over with or without H/T was
signiﬁcantly different (p ¼ 0.006). Risk factors were age [odds ratio (OR) ¼ 1.043, 95% conﬁdence interval
(CI) 1.016e1.071, per year], diabetes mellitus (DM) (OR ¼ 1.653, 95% CI 1.105e2.474), previous urinary
diseases (OR ¼ 3.462, 95% CI 2.260e5.301), and body mass index (BMI; OR ¼ 1.060, 95% CI 1.012e1.110,
per unit). There was no signiﬁcant association between UI and drug allergy, smoking, hysterectomy,
hormone therapy, or gynecological surgery.
Conclusion: UI can be a frequent and annoying problem for aged women. In women with H/T, UI is
signiﬁcantly related to risk factors such as age, DM, BMI, and urinary diseases. In addition, BMI is
considered a key risk factor for H/T. Therefore, effective control of BMI would help in controlling H/T and
UI in aged women.
Copyright  2014, Taiwan Association of Obstetrics & Gynecology. Published by Elsevier Taiwan LLC. All
rights reserved.Introduction
Urinary incontinence (UI) is a common symptom in women of
all ages and has a signiﬁcant impact on the patient’s quality of life
(QoL) and work. Previous studies have reported that the prevalence
of UI in Taiwanese women aged  60 years is 29.8% [1]. In addition,
the risk factors for UI in Taiwanese women have been reported to
include diabetes mellitus (DM), hypertension (H/T), and previous
gynecological surgery [1]. However, to our knowledge, there haves and Gynecology, Clinic of
, Taiwan.
).
bstetrics & Gynecology. Publishedbeen no studies that have assessed the prevalence or risk factors for
UI among women aged 60 or over with H/T. Data on risk factors for
UI in elderly Taiwanese women with H/T were also not available.
This study was therefore conducted to evaluate the prevalence and
risk factors for UI in Taiwanese women aged  60 years with H/T.
We evaluated the risk factors for UI in elderly Taiwanese women
with H/T with the intention of improving their QoL. For the pur-
poses of this article, the phrase “elderly women” refers to hyper-
tensive Taiwanese women aged 60 or over.
Materials and methods
This study was part of the 1999 “Survey of Health and Living
Status of the Middle Aged and Elderly in Taiwan”, which wasby Elsevier Taiwan LLC. All rights reserved.
Table 1
Prevalence of women aged 60 or over with H/T in Taiwan.
Age group (y)
n H/T (%) 95% CI
60e69 563 200 (35.5) 31.6e39.5
70e79 734 317 (43.2) 39.6e46.8
>80 220 85 (38.6) 32.2e45.1
Total 1517 602 (39.7) 37.1e42.0
CI ¼ conﬁdence interval; H/T ¼ hypertension; n ¼ number.
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Department of Health, The Executive Yuan, Taiwan) to evaluate the
prevalence of UIs and other lower urinary tract symptoms (LUTSs)
and to determine the associated risk factors among Taiwanese
women aged  60 years. There were an estimated 1.25 million
women aged 60 years in 1999. In coordinationwith the NIFP, and
supervised by the Population Studies Center (University of Michi-
gan, Michigan, MI, USA), the samples were selected using a multi-
stage random sampling design.
This study was the fourth follow-up study of the Taiwan Longi-
tudinal Survey of Aging (TLSA) and had begun in 1989 with a na-
tionally representative sample of 4049 persons aged 60 (response
rate92%). The samplewas drawnas amultistageprobability sample:
(1) 56 townships (primary sampling units or PSUs) were randomly
selected from 331 townships in Taiwan, (2) within each PSU, blocks
(lins) were randomly selected, and (3) within each block, two
eligible respondents were selected. Both PSUs and blocks were
selected with probabilities proportional to size of the population in
the sampling unit. In 1996, the third follow-up study of the TLSAwas
expanded to include a second sample of 2462 near-elderly persons
agedbetween50and66years. Respondents of the expanded sample
were drawn from 53 PSUs, 40 of which were the same as those for
the 1989 elderly sample of the TLSA. Theywere all interviewed again
in 1999 as well. Among the surviving respondents (2410 women
aged  60) interviewed in 1999, most lived in one of the original
PSUs, but slightly more than one in ten had moved to some other
(non-PSU) township. Those who no longer lived at their registered
addresses were traced to their new residence. Data were weighted
to adjust for sampling probability and to reﬂect the demographic
proﬁle of the population studied.
All the survey procedures, including design and draft of ques-
tionnaire, pretest and revision, sampling design and operation,
recruiting and training of interviewers, interview ﬁeldwork, ques-
tionnaire editing and correcting, testeretest, and data coding,
cleaning, and analysis, were arranged by the NIFP. A committee was
organized by the NIFP to review and approve the protocols for this
study. About 100 interviewers attended a 3-day training, which
included training for standard procedures for conducting in-
terviews, questionnaire contents, and interview-related skills.
There was a summary assessment for the interviewers. Only those
who were qualiﬁed were allowed to conduct ﬁeld interviews [1].
To increase the measurement accuracy of the survey question-
naire before the formal implementation of the survey, the staff of
the NIFP conducted three trial surveys using a preliminary draft of
the questionnaire. The ﬁnal questionnaire was completed following
numerous discussions and edits based on the opinions provided by
domestic and foreign experts and scholars.
Within 4e6 months of selection, the women selected were
interviewed face-to-face at their home by well-trained professional
NIFP interviewers. During the interviews, the interviewers had to
explain the purposes of the study and the questionnaire to the
interviewees. In addition, the participants had to fully understand
the aims of the study because they had to answer the questionnaire
themselves. Thus, those potential respondents who were identiﬁed
as severely ill, deaf or hard of hearing, mute, having cognitive dis-
orders, having difﬁculties in communication, or being too
depressed to communicate were excluded from the study. The
questionnairewas devised to cover the following ﬁve areas: general
background, H/T and other medical history, obstetric and gyneco-
logical history, UI, and other LUTS [1].
This study was conducted to evaluate the prevalence and
determine the factors associated with UI among elderly women.
Respondents were included in this study only when they answered
“Yes” to the question, “Do you have H/T?” Interviewees who did
not answer this question were excluded from the study. Uponanswering “yes” to the aforementioned question, the respondents
had to answer other questions about H/T, including the question
“Are you undergoing treatment for your H/T?”
UI is deﬁned by the International Continence Society as the
“involuntary loss of urine that is a social or hygienic problem”. For
the present study, the inclusion criterion for UI was modiﬁed to
“involuntary urine loss during daily activities”. As a result, UI was
considered to be present when a respondent answered “Yes” to the
question “Have you experienced involuntary urine loss during daily
activities?” If the interviewee did not answer this question, the data
were recorded as missing. Analysis of the individual items was
based only on the number of participants who answered those
particular questions.
All data were analyzed using SPSS (IBM, Armonk, NY, USA).
Study participants were grouped into two classes, and variables
were assigned to each class to construct a two-way contingency
table. The multinomial sampling distributionwas assumed for each
table. Response probabilities were estimated by relative fre-
quencies. The Pearson’s c2 test was used to test the null hypothesis
of no association between the row variable and the column variable
for each two-way table. A two-sided alternative hypothesis was
considered for each Pearson’s c2 test. Therefore, if a test was sta-
tistically signiﬁcant, the row variable and the column variable can
be either positive or negatively correlated for a 2  2 table. How-
ever, we can check the estimates of response probabilities to ﬁnd
the correct relationship. A p value  0.05 was regarded as statisti-
cally signiﬁcant. Logistic regression was used to investigate the
signiﬁcance of dichotomous dependent variables [1].
Results
Of the 2410women selected by themultistage random sampling
design, 621 died before completion of this study, and 272 women
refused the interview, could not be found, or did not answer the
questionnaire. Therefore, 1517 women were successfully inter-
viewed and included in this study, producing a response rate of
84.79% (1517/1789 women). Among the 1517 women in this study,
602 women had H/T.
From Table 1, the prevalence of H/T of women aged over 60
years in Taiwan is 39.7%, with women between 70 and 79 years
of age having the highest prevalence rate [43.2%; conﬁdence
interval (CI): 39.6e46.8], followed by the >80 group with 38.6%
(CI 32.2e45.1).
Table 2 shows the UI prevalence of the interviewees with or
without H/T, and reveals that the H/T group has a signiﬁcantly
higher risk of UI (240/602, 39.9%) than the group without H/T (245/
915, 26.8%) with p ¼ 0.006. Furthermore, the prevalence of UI
among elderly women signiﬁcantly increases with age (p ¼ 0.007).
From Table 3, this study also reveals high body mass index
(BMI), age, DM, and previous urinary disease are all risk factors for
UI among elderly women. After logistic regression analysis, the
odds ratio (OR) for UI associated with BMI (per unit), age (per year),
DM, and previous urinary diseases was found to be 1.060, 1.043,
1.653, and 3.462, respectively.
Table 2
Prevalence of UI among women aged 60 or over with H/T in Taiwan (N ¼ 1517).
H/T No Yes
UI Yes (%) Yes (%)
Age group 60e69 (y) 72/363 (19.8%) 73/200 (36.5%)
70e79 127/417 (30.5%) 120/317 (37.9%)
>80 46/135 (34.1%) 47/85 (55.3%)
Total 245/915 (26.8%) 240/602 (39.9%) p ¼ 0.006
H/T ¼ hypertension; UI ¼ urinary incontinence.
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two subgroups (H/T treated vs. H/T untreated), the subgroup having
their H/T treated had a lower prevalence of UI (39.0%) than that
(48.3%) of the subgroup having their H/T untreated (p ¼ 0.207).
Discussion
This is the ﬁrst report to survey the prevalence of UI among
elderly women in Taiwan. According to a previous study by Hsieh
et al, the risk factors for UI in Taiwanese women aged 60 or over
were age, DM, abdominal gynecological surgery, hysterectomy,
history of drug allergy, smoking, hormone replacement therapy,
and high BMI. Similarly, results of this study show that age, DM, and
BMI are also the key factors for the prevalence of UI among elderly
women. In addition, we found that the prevalence of UI in elderly
women was associated with previous urinary diseases. However,
there is no signiﬁcant association between UI and drug allergy,
smoking, hysterectomy, hormone therapy, or gynecological surgery
among elderly women.
The prevalence of UI among elderly women was 39.9%, and
signiﬁcantly associated with age. The ﬁndings in this study were
similar to that of Andersen et al who also found that the prevalence
of UI increased appreciably after the age of 75 [2]. The etiology of UI,
associated with aging, is not clear until now. Thomas et al showed
that it might be multifactorial and might include age-related
changes in the lower urinary tract, vascular system, and central
nervous system. All these factors might further affect the bladder
control mechanisms [3].
Most epidemiological studies for UI risk factors reveal that
increasing BMI is positively related to the prevalence of UI [4e10].
Furthermore, these studies reported that obesity was associated
with UI and that weight reduction could improve UI in morbidly
obese women. Subak et al also showed that weight reduction is an
effective therapy for UI in overweight and obese women. In addi-
tion, weight loss of just 5e10% has a therapeutic efﬁcacy similar to
that of other nonsurgical treatments and should be considered a
ﬁrst-line therapy for incontinence [7]. Although the mean BMI of
elderly women in this nationwide study is within the normal range
(mean¼ 25 4), the prevalence of UI is still signiﬁcantly associated
with BMI (OR ¼ 1.067, per unit). The overweight group (BMIS 24)
has a signiﬁcantly higher prevalence (45.1%) than those with
BMI < 24 (35.8%). Therefore, it is important for the hypertensive
older women with UI to control their BMI. It is not only good forTable 3
Risk factors associated with UI among women aged 60 or over with H/T in Taiwan.
OR 95% CI
Upper Lower
BMI 1.060 1.012 1.110
Age 1.043 1.016 1.071
DM 1.653 1.105 2.474
Previous urinary disease 3.462 2.260 5.301
BMI ¼ body mass index; CI ¼ conﬁdence interval; DM ¼ diabetes mellitus;
H/T ¼ hypertension; OR ¼ odds ratio; UI ¼ urinary incontinence.their health and QoL, but also helpful for social costs and public
health.
This study also showed that the prevalence of UI among elderly
women who had suffered from urinary diseases is signiﬁcantly
higher than those without previous urinary diseases. Similar to this
study, Molander et al in a longitudinal cohort study also found that
the elderly women with a history of urinary tract infection (UTI)
had had a higher rate of recurrence of UTI and UI [11]. In addition,
Brown et al also revealed that there was a 50% increase for the risk
of urge incontinence in women who reported two or more UTIs in
the previous year [5]. Bhatia et al similarly reported the association
between UTI and UI and showed that UI improved after antibiotic
treatment of UTIs [12].
In this study, the subgroup having treatment of H/T had a lower
prevalence (39%) of UI than that (48.3%) found in the subgroup
without treatment of H/T, although this ﬁnding was not statistically
signiﬁcant. One of the limitations of this nationwide survey is that
wewere unable to record the kind of H/T treatment regimens these
women were undergoing. The second limitation of this survey is
that we did not know how long these women had been undergoing
H/T treatment, either. However, the result is important for public
health and health care and management. Therefore, further study
to evaluate the relationship of H/T treatment and the result of the
prevalence of UI is necessary and expected. Several studies showed
that the therapies of H/T with antihypertensionmedication, such as
b-blockers or a-adrenoreceptor blocking agents, might have the
side effect of increasing the probabilities of UI [13,14]. Furthermore,
those studies also found that patients who had calcium-channel
blockers had had signiﬁcantly less urine loss than those who did
not. Liao et al found that the most popular drug for antihyperten-
sive treatment is calcium-channel blockers (57.56%) in Taiwan [15].
Their ﬁnding might explain why the subgroup having treatment of
H/T had a lower prevalence of UI than that of the subgroup without
treatment of H/T in our study. These results also deserve further
study in the future and it would also be helpful and valuable for
public health to study which kind of antihypertension medications
might have positive effects on UI.Conﬂicts of interest
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